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EXAMINER'S AMENDMENT 

1 . An Examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to Applicant, an amendment may be filed as provided 
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

IN THE CLAIMS: 

A) Please amend claims 1, 5-8, 10-13, 17, 19-20, 22-26, and 28-30 as follows: 

1 . (Currently amended) A method for determining a scene change in a video sequence 
during encoding of the video sequence, the method comprising: 

receiving a first video frame, a second video frame and a third video frame; 

determining a first set of motion vectors between the first video frame and the 
second video frame and a second set of motion vectors using the third video frame , the 
motion vectors having maanitudes : and 

comparing a ratio of the maanitudes of the first and second sets of motion 
vectors to a first threshold to determine whether a scene change has occurred, the 
occurrence of a scene change causing the first frame to be encoded as a different type 
of frame. 

5. (Currently amended) The method of claim 4, wherein comparing a ratio of the 
maanitudes o f the first and second sets of motion vectors further comprises: 

comparing a first ratio of the first subset of the first set of motion vectors and the 
first subset of the second set of motion vectors to the first threshold; 

comparing a second ratio of the second subset of the first set of motion vectors 
and the second subset of the second set of motion vectors to the first threshold; and 

determining there is a scene change between the first video frame and second 
video frame if the first and second ratios are larger than the first threshold. 
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6. (Currently amended) The method of claim 4, wherein comparing a ratio of the 
magnitudes o f the first and second sets of motion vectors further comprises: 

comparing a first ratio of the first subset of the first set of motion vectors and the 
first subset of the second set of motion vectors to the first threshold; 

comparing a second ratio of the second subset of the first set of motion vectors 
and the second subset of the second set of motion vectors to the first threshold; and 

determining there Is a scene change between the first video frame and second 
video frame If the first and second ratios are larger than the first threshold and the sum 
of the magnitudes of members of the first subset of the first set of motion vectors Is 
greater than a second threshold. 

7. (Currently amended) The method of claim 4, wherein if second frame is a P-frame^ 
comparing a ratio of the magnitudes of the first and second sets of motion vectors 
further comprises: 

comparing a first ratio of the first subset of the second set of motion vectors and 
the first subset of the first set of motion vectors to the first threshold; 

comparing a second ratio of the second subset of the second set of motion 
vectors and the second subset of the first set of motion vectors to the first threshold; 
and 

determining there Is a scene change between the second video frame and third 
video frame if the first and second ratios are larger than the first threshold. 

8. (Currently amended) The method of claim 4, wherein if the second frame is a P- 
frame^ comparing a ratio of the magnitudes of the first and second sets of motion 
vectors further comprises: 

comparing a first ratio of the first subset of the second set of motion vectors and 
the first subset of the first set of motion vectors to the first threshold; 
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comparing a second ratio of the second subset of the second set of motion 
vectors and the second subset of the first set of motion vectors to the first threshold; 
and 

detemriining there is a scene change between the second video frame and third 
video frame if the first and second ratios are larger than the first threshold and the sum 
of the magnitudes of members of the first subset of the second set of motion vectors is 
greater than a second threshold. 

10. (Currently amended) The method of claim 9, wherein if the first frame is an l-frame^ 
comparing a ratio of the magnitudes o f the first and second sets of motion vectors 
further comprises: 

comparing a first ratio of the first subset of the first set of motion vectors and a 
sum of the first subset of the first set of motion vectors minus the second subset of the 
first set of motion vectors to the first threshold; 

comparing a second ratio of the first subset of the second set of motion vectors 
and the sum of the first subset of the second set of motion vectors minus the second 
subset of the second set of motion vectors to the first threshold; and 

detemriining there is a scene change between the first video frame and second 
video frame if the first and second ratios are larger than the first threshold. 

1 1 . (Currently amended) The method of claim 9. wherein if the first frame is an l-frame^ 
comparing a ratio of the magnitudes of the first and second sets of motion vectors 
further comprises: 

comparing a first ratio of the first subset of the first set of motion vectors and the 
sum of the first subset of the first set of motion vectors minus the second subset of the 
first set of motion vectors to the first threshold; 

comparing a second ratio of the first subset of the second set of motion vectors 
and the sum of the first subset of the second set of motion vectors minus the second 
subset of the second set of motion vectors to the first threshold; and 
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determining there is a scene cliange between tlie first and second video frame if 
the first and second ratios are larger than the first threshold and if the sum of 
magnitudes of members of the first subset of the first set of motion vectors is greater 
than a second threshold. 

12. (Currently amended) The method of claim 9, wherein if the second frame Is a B- 
frame^ comparing a ratio of the maonitudes of the first and second sets of motion 
vectors further comprises: 

comparing a first ratio of the first subset of the second set of motion vectors and 
the first subset of the first set of motion vectors to the first threshold; 

comparing a second ratio of the second subset of the second set of motion 
vectors and the second subset of the first set of motion vectors to the first threshold; 
and 

detemnining there is a scene change between the second video frame and third 
video frame if the first and second ratios are larger than the first threshold. 

13. (Currently amended) The method of claim 9, wherein if the second frame is a B- 
frame^ comparing a ratio of the magnitudes o f the first and second sets of motion 
vectors further comprises: 

comparing a first ratio of the first subset of the second set of motion vectors and 
the first subset of the first set of motion vectors to the first threshold; 

comparing a second ratio of the second subset of the second set of motion 
vectors and the second subset of the first set of motion vectors to the first threshold; 
and 

detennining there is a scene change between the second video frame and third 
video frame if the first and second ratios are larger than the first threshold and if a sum 
of members of the first subset of the second set of motion vectors is larger than a 
second threshold. 
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17. (Currently amended) A video device to encode a video sequence comprising: 

an input configured to receive a first video frame, a second video frame, and a 
third video frame; and 

a processor configured to determine a first set of motion vectors between tlie first 
video frame and the second video frame and a second set of motion vectors using the 
third video frame , the motion vectors having magnitudes, and compare a ratio of the 
magnitudes of the first and second sets of motion vectors to a first threshold to 
determine whether a scene change has occurred, the occurrence of a scene change 
causing the first frame to be encoded as a different type of frame. 

19. (Currently amended) The video device of claim 18 wherein if second frame is a 
P-frame^ comparing a ratio of the magnitudes of the first and second sets of motion 
vectors further comprises: 

comparing a first ratio of the first subset of the second set of motion vectors and 
the first subset of the first set of motion vectors to the first threshold; 

comparing a second ratio of the second subset of the second set of motion 
vectors and the second subset of the first set of motion vectors to the first threshold; 
and 

determining there is a scene change between the second video frame and third 
video frame if the first and second ratios are larger than the first threshold. 

20. (Cunrently amended) The video device of claim 18, wherein if the second frame is a 
P-frame^, comparing a ratio of the magnitudes of the first and second sets of motion 
vectors further comprises: 

comparing a first ratio of the first subset of the second set of motion vectors and 
the first subset of the first set of motion vectors to the first threshold; 

comparing a second ratio of the second subset of the second set of motion 
vectors and the second subset of the first set of motion vectors to the first threshold; 
and 



Application/Control Number: 10/015.040 Page 7 

Art Unit: 2613 

determining there is a scene change between the second video frame and third 
video frame if the first and second ratios are larger than the first threshold and the sum 
of the magnitudes of members of the first subset of the second set of motion vectors is 
greater than a second threshold. 

22. (Currently amended) The video device of claim 17, wherein if the first frame is an I- 
frame^ comparing a ratio of the magnitudes o f the first and second sets of motion 
vectors further comprises: 

comparing a first ratio of the first subset of the first set of motion vectors and a 
sum of the first subset of the first set of motion vectors minus the second subset of the 
first set of motion vectors to the first threshold; 

comparing a second ratio of the first subset of the second set of motion vectors 
and the sum of the first subset of the second set of motion vectors minus the second 
subset of the second set of motion vectors to the first threshold; and 

determining there is a scene change between the first video frame and second 
video frame if the first and second ratios are larger than the first threshold. 

23. (Currently amended) The video device of claim 17, wherein if the first frame is an I- 
frame^ comparing a ratio of the magnitudes o f the first and second sets of motion 
vectors further comprises: 

comparing a first ratio of the first subset of the first set of motion vectors and the 
sum of the first subset of the first set of motion vectors minus the second subset of the 
first set of motion vectors to the first threshold; 

comparing a second ratio of the first subset of the second set of motion vectors 
and the sum of the first subset of the second set of motion vectors minus the second 
subset of the second set of motion vectors to the first threshold; and 

detemriining there is a scene change between the first and second video frame if 
the first and second ratios are larger than the first threshold and if the sum of 
magnitudes of members of the first subset of the first set of motion vectors is greater 
than a second threshold. 
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24. (Currently amended) The video device of claim 17, wherein if the first frame is a B- 
frame^ comparing a ratio of the magnitudes o f the first and second sets of motion 
vectors further comprises: 

comparing a first ratio of the second subset of the first set of motion vectors and 
the first subset of the first set of motion vectors to the first threshold; 

comparing a second ratio of the second subset of the second set of motion 
vectors and the first subset of the second set of motion vectors to the first threshold; 
and 

detemnining there is a scene change between the second video frame and third 
video frame if the first and second ratios are larger than the first threshold. 

25. (Currently amended) The video device of claim 1 7, wherein if the first frame is a B- 
frame^ comparing a ratio of the magnitudes o f the first and second sets of motion 
vectors further comprises: 

comparing a first ratio of the second subset of the first set of motion vectors and 
the first subset of the first set of motion vectors to the first threshold; 

comparing a second ratio of the second subset of the second set of motion 
vectors and the first subset of the second set of motion vectors to the first threshold; 
and 

detemnining there is a scene change between the second video frame and third 
video frame if the first and second ratios are larger than the first threshold and if a sum 
of members of the second subset of the first set of motion vectors is larger than a 
second threshold. 

26. (Currently amended) A computer readable medium storing executable computer 
program instnjctions which, when executed by a processor, cause the processor to 
perform a method to encode a video sequence comprising: 

receiving a first video frame, a second video frame and a third video frame; 
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determining a first set of motion vectors between the first video frame and the second 
video frame and a second set of motion vectors using the third video frame , the motion 
vectors having magnitudes : and 

comparing a ratio of the magnitudes of the first and second sets of motion 
vectors to a first threshold to determine whether a scene change has occurred, the 
occurrence of a scene change causing the first frame to be encoded as a different type 
of frame. 

28. (Currently amended) The computer readable medium as set forth in claim 27, 
wherein comparing a ratio of the magnitudes of the first and second sets of motion 
vectors further comprises: 

comparing a first ratio of the first subset of the first set of motion vectors and the 
first subset of the second set of motion vectors to the first threshold; 

comparing a second ratio of the second subset of the first set of motion 
vectorsand the second subset of the second set of motion vectors to the first threshold; 
and 

determining there is a scene change between the first video frame and second 
video frame if the first and second ratios are larger than the first threshold. 

29. (Currently amended) The computer readable medium as set forth in claim 27, 
wherein comparing a ratio of the magnitudes o f the first and second sets of motion 
vectors further comprises: 

comparing a first ratio of the first subset of the first set of motion vectors and the 
first subset of the second set of motion vectors to the first threshold; 

comparing a second ratio of the second subset of the first set of motion vectors 
and the second subset of the second set of motion vectors to the first threshold; and 

determining there is a scene change between the first video frame and second 
video frame if the first and second ratios are larger than the first threshold and the sum 
of the magnitudes of members of the first subset of the first set of motion vectors is 
greater than a second threshold. 
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30. (Currently amended) An apparatus for encoding a video sequence comprising: 
means for receiving a first video frame, a second video frame and a third video 

frame; 

means for determining a first set of motion vectors between tlie first video frame 
and the second video frame and a second set of motion vectors using the third video 
fram e, the motion vectors havino magnitudes : and 

means for comparing a ratio of the magnitudes of the first and second sets of 
motion vectors to a first threshold to determine whether a scene change has occurred, 
the occurrence of a scene change causing the first frame to be encoded as a different 
type of frame. 

REMARKS: 

2. Claims 1, 5-8, 10-13, 17, 19-20, 22-26, and 28-30 have been amended as 
discussed above, as authorized by Applicants' attomey, Sheryl Sue Holloway 
(Registration No. 37,850) on January 5, 2006. 

3. Any Inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Shawn S. An whose telephone number is 571-272-7324. 




1/05/06 
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REASONS for ALLOWANCE 



1 . Claims 1-32 are allowed after entering the Examiner's Amendment as discussed 
in the EXAIVIINER'S AMENDMENT section. 

2. Claims 1-32 as amended comprises novel features, wherein the prior art of 
record fails to anticipate or mal<e obvious the novel features (greater emphasis added 
on amended claim limitations) 

Any comments considered necessary by Applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

3. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Shawn S. An whose telephone number is 571-272-7324. 

4. The fax phone number for the organization where this application or proceeding 
is assigned is 703-872-9306. 

5. Infonnation regarding the status of an application may be obtained from the 
Patent Application Infomiatlon Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomiation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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